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Abstract 



PROBLEM TO BE SOLVED: To shorten the test time of the setup time and hold time of input data and to improve 
the reliability of a test. 

SOLUTION: Address data are inputted to an address register 13 through a pad 11 and an input buffer 12 and used 
to read and write a memory core 22. When a setup and a hold time are tested, a control circuit 5 switches a 
multiplexer 31 to a pass side, the output side of the address register 13 and the output register 32 are connected, 
and the address data held in the address register 13 are transferred directly to an output register 32. Consequently, 
the address data of the output register 32 are read out to an external tester, etc., through an input/output pad, and it 
can be checked whether or not the input address data themselves are correct. Since the input address is checked 
directly, test can be conducted in a short time with high reliability. 
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rvuxT-9im^-thu ; Jx9mt, 
«F»k 

r? y F o-/kr- ? £#?rf & ; Jx 9 Sf k , 
T F U Xf- * & WfiPt & U * » i: . 

ie^^ y iii»fc:Etts<i3t-f-^<ov^-m3&»-**as»? 
fjs.F^-FB^ mm^mmm^^x9mizu 

fit L£ i t £ W9fc -r *¥**iEtt§B*. 

mmnmillsi/XflzmfZixX^&m^cDT F 

^T-^srajj?LTi!fiaa!S?*sfc:ai*-rsifc^« 

<Kk!II*»)i!U ( n-mk ) SmOJr-jfc*, SOW 
( n-mk) mcomii.l'i/Xft,Z&fr2iXX^& (n- 
mk ) F^Xr-^^iMiRLTmrieiM*R#l5tc5* 

[»*IM5] ^A^oyjytclBjJtJLTA^rJVh 

x-^fc^fcffi^SdlfilllBWi: . 
t — 9 £ fc*$- Wt'JBBi:, 

BUlfi U ^ ? Sf § 3 >- F 0-/L-T — 9fi\ X 

Sr JIM LJtC fc arlf Slt-rS^^ie^a. 

gtC . m il«08ui £ ^ 9 iz m&ZtlX \,i & rr.2fc<7) 3 y 



£*8:k|3t*9igU (n-mk)Smt4^.a 
•300 (n-mk) fIcOiftK^i^:ync&#£ilT^& 
(n-mk) *<?>nybv-)UT-9$:MiRl.xmSM 

T F U X t - 9 £ fiM? -f * m 1 CO ^ 9 M t . 
V?4 vmizTY\sX-r-9ZU.-ft^Z>&3cn>Ui;x9 

mt. 

*M»Afl 9uv9 izmm LXXfi Ztltc?- 9£\s?4 

hmt,zmf-Thm2<r)Visx9mt. 

mix-fir f uxT-9xi&'fcztLtztm< l ZT-9zm 

T-9£9\-mz&jTt&iiijl®ftmt. 

9 & Kft T- 9 £ mm* * 'J ElBCSBtt-f 6 Wfc- 

B — 9\/i/X9%&k.^ 

west i cov^x^stc«#$n/cr Yvx?-9tm 
mi3<DVi;x9mz&friititzTv\sXT-9Zim 

frisigKop-^x^sf^ffs^rFu^-f-^. x 

mm* ^ u niBfcis« $ titzf- 9 . AJiMtem 1 com 
tK^gcoai^ix-^cov^^-^^MRLTifrieai^i 

0BPtc«i*-rS® 2 coaiR^S t . 

ii^t - f b# N mm 2 <7)MtR#s* J Mie^ * u oBtc 

ISttS<i^T-^Sra!S?LTB9iaaj*lllBfc:*SS-r*«J: 
a (cfflriE» 2 coiitK¥S£ftW1- 1 k fttc , mem 1 co 

as? lt mriem 2 «as?#at:aj*i-i x 3 tciuie^ 1 

b -y Fft-t^^$n^k. MSe»2<oaHR#S3&**0 
L . f^bt-m. luie^ 2 coiS^K^MIEm 1 CO 

■t&£oizmMzm2<7)mjR^mmw-t&tmz, Mia 

H 1 cOiM^S^'mrie^ 1 cou^^Stcffiff ^ix^T 

f i/xf- ^ zmiRLxmim 2 oaHR^Rcawrt-* 

tlS*3S8 ) ^SI5A*^n y^tc|a]^LTA^$ix^ 
T F l/Xf-^ a- fctftZm 1 CO U y'X^St . 
t-^W hffl(c7*F^r-^5-^i?-r^S4coi/v : >!.^ 

J'f-SPA^J 9 1 &"/9 izm M LX X-J) ZtltZT- 9 
^m2<0P-^*X^Pk. 

J-t-SBA^J ^ o y ? (C|5]MJ LXXJ) Zixtc 3>h d-^t 
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mliXtl T Y UA r- 9 TSS $ it/c^Wtr- ? SriE 

s# a^A^f - * * me* * y 0»(cE«t4w t- 

151 ESI 1 <0 V ^ * S¥K«# § *ufc T F U * r— * t m 
lESiS 4 b =Ja 9 ff fc $ tttz T Y 1^ * r - * £ tiM 

mfr3cn\sisx? W,z&1?2 tlfz-iyY n-/Hr- ? N 

*— o £jM*R LT ai^-f iff 1 OStR^Si: . 

MIE* * U BKfciEttSftfcT-* » XtinulESS 1 coSi 

miieff 2<?>s^s* 5 H5ie^^ u ®ssk 

<fc p fcflWBSi 2 <*>aiR#&*IW«-$-S t . frieff 1 
cOjMfl^a^'MIE^-? L- ?«W=«#§*ui7*-* 

lt mssm 2 oa»?#afc:aj*-r 4 j: 5 tcitriBff 

fEiBT) J: 3 icmlEff 2 <0»iR#a* M 

* u t- m, mriem 2 ^^oimeit 1 

m-i-h x o nzmsss 2 coiMiR¥a^*ij»-r-i» tmz.m 
ie» i «oaHR*a**iwi2» i ^»t«#s<ut 

itay bo-;l'T-^«0^-rit*>-*S:®S?LTBulEff 

2«a»?#sfc:ai*-r* J: a (cmie^ 1 <oa»?#a£*i 
[ imm 9 ] a^wfmtc . tmx-)} ?w?izmm 
m wf-xh^-m. t\$axjjTAh7v~;?i,zmM 

HuiES? 2C0U iSA fm&is >J 

-?zmmzmz-iz-tiiij)&$.b . 

w. 2 <r> 7-x v ^ - y ^ . HuiEff i <r> v is a tmzmif $ 

ft.it 7* K U-X-f- ? * HulEff 2 CO U is A fmz&m IX 

masa^st x o m §sm 2cr>uisx?mzmmztiti 
tyuat-7*: msita^mz x o ftmzrmizmx- 

imw i o i mmmnnz . k^x* ?w? izm 



LXXKZtitzT-9*m--tZ>Wi,2<r>\si;A9mt, 
mffEff 2 CO U is A 9M Z is U T/PtrSStt LT -eco«#r 

iiTt a y h a-fl-T- 9 SrfulEff 2 cob ^ ^SPCKiS 
SulElK^#atc i 0 mifESI 2 co u >-'x 9mz$mztxtz 

[000 1] 
[0002] 

i«*^ftfBi tt^^iBi^McD^^iEit^a (ram 

^fi-^&^r-^A^fi^ii- 9h%lfrt>cr>XJ}9n y9 

izmm Lxj--y yftmzmv&t tL. wa 9%t'm£ 
m\simzAhTztifz±x\ %<r>®?mm-4 9Mzii 

[0003] -eco^. 07t^Lfc^Oy^cOS:*>±*i 

B#p B W-?- j/y Sr i> o A^ $ it4 -I t A>£-gT'S> 
7 IZ^iX^ >y h T -y TT^ffl ( t S t «r^4 ) . 

[0004] ztLML ^x^m^yRx/9a y9m 
^xttmmzmmmmm. mf%<wf^*i<zi. 

x^&. 

[0005] mmcoi- •yrtcfc^-cti, &xt>m*rco9 

4 $y9'£9v>y9lzttLXi't>LX^Z, lE^Xil 
W)3i*tfX'£Z:< tch 9 A 5 V9^^A Y IZ X K>m^ 
hZtX\ tS. tH£f-x-y ^cOlg. iEJIWr 

[0006]^. 7Fl/XtVA^COUTtil>. Si 
^)tiil§f-^fi. 1 ^0 CO 2 (i UKirt ^T. FJfM 

k isAffwo&ttix^tc^z t zmm-t&iztt. 

*<?>TYl/AtZtll;M?y?)£X<7)TYUAtzm£&£iX 
X\.^T-9£m y j:& i>cot LtzlX'f- x.v? ^ 
k* -^mzWUm^tzT F\sAk%-oXL£^>X^&cr>fr 

'gfrv&mwx'Z*^. 
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instc Aft s £ ^ a mm**** h . 

T^SW by* b (late write) 

b. J5fc*<3«»SafltiLTLi5. H by*bb 

«i. 'J-FtM 9)Vfrt>y* b+f4?)V J WW&1,zi5\^ 

x^k^h^k+r-iyivtm^ttzMz, ms^-r 
[ooio] zcr>m^. 9vm^\t. ®#a>x'm-r-*M 

<X>ffy* b-f* ?JUbLxmfeZti&l>(?>cr>, f- 
[00 11] H8T'(i. *M 9/\s<2)i,y* bX'fo&tztb 

fix us. .r.rT\ ©<w>f 

-££#*Si:, H9^J:aK«r*. EP*>. »&£*t- 

y* Ft=5r£-tM ?A>®i:$:4. 
[ 0 0 1 2 ] -p* 0 . +M ^;U©*^®^)h«*T'0-9--< 
^;Utcfe^T(i, W£Z&7-?l l ±1--y7t l z1®.K)&&ti 
Xr-7ls : JX 7lZAbTZtlX^&l>C0<7). 9mizx 
t'J3 T tcli* # 3 frtftcZtiX ^^tfmttoX^ 

LjM?£U5rV\ J:->T, 'J — KX'-f-cOT b U-x<7)t— 

m-£%\,^b\,->offlmi)<2bz>. zixZEmtziztt. mm 



cDT-fo&zzx-mz. iZm%m-m-<Dy-4 b? 
jfivzmuvx. mmo?-? zx^v ?Tizm£& 
A,x'ti<-£mtfbh. 

[0013] ZCD£ 0 (C Is 4 b 7* Ftt«<7)*§-£\ f 

-<?ix : tvz}T\<zm^xi5«r>\ l z. 9 mp 

tOmb**). Tclz^tzt S, t H<7)7-xh£-£-f£-f 
8Btrt:$-ti\ B*iaa«A»j&»&. Z0)V4 by* b\zi.h. 
m^Zti-T-i 3 bX^J 37f-; b <7P?— ReOfSMiz 
ttfc-fhtztbt,z^ T-'-ry-nb-^y^H^K-h^-ttT 

[00 14] O^O, (J-KSf7Hl/Xi , 
-f b^'J^^zn->x^hTbvxb<r>— gtfcf-i-y 
? L . t JtV t 'J r? 7 {cS^ffC v %^irt ^—forr b V 

[0 0 1 5 3 ULh. T K^^A^ItCOl^T^TS/S 
-/Ph°>-<7)Ji-^. TK^xtav^ TJjOKKOa*** 

* t ws'JffijR^ i fc t> $> s l , b- yfttasticofwa* 

sum ztiw m?$ %^®&i> h ^ohn 
x\ s&iT-fwt-frb, ts, tH^fx h-ri,tc 

[0016] ±»<0*l&fi6*«y>aBS:«Wir 

A^J, 3 V h a-;Ur-^ A^J^-t: -y h T -y r^&t^ 
^-;lbmmcOTXb^mb : rXbaxb^Wm-t^Z 

btfx'%hb*&z, ma : rxb<7)mfflizm±.zitz>z 
b ^'t-^ h *mmmmw£imi-& zbx-h&. 

[00 17] 

(c. mi<7)%BJ^f®(i. J'haSA^^n y^iclUsgLt 
A* $ iX't T H U-Xr-^ ^ffi^-T S lyy-^m. f 

miiUisAfmzmfZtifzT b \sX^-9Zm?>-&L 

xmu&ftw&mizmam-tb z t iz x o ^MBttas* 

[0018] Ctfom 1 ^Hfltc ctilti'. tX b^~ b 

ta-ji h* > *^ hmfrftLXT*?-* b'Twrnz * x y 

[ 0 0 1 9 3 SI 2 cofttycomm* . JWB A^3 7n 7 ^(; 

mm Lxx-jiztifz ?>b v-iVT-s^mt-thvi? 
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<£>ft . 

[0020] Z<7)m2<n$miZ£tll£, T X Ft- F 

[ 0 0 2 1 J SS 3 WSHftWttU . M-SSA? 1 ) ? d v ? C 
t T A7J $ ft* TKbxf-^ SrStfrf 6 ^ i^'X * 
St, T-^^Wtaj^iaj^HUSi:. MI2A7J 
T F l^Xr-^t^SftfcJIBHCT-:? SrE**"*.* 

* *\ Xti mi* * 'J ES&tcfdtgS ft* -f -?<zn ^-f ft 

3&»-**a!ii?LTijiEtB*ig»wt:«M-r*a!ii?¥« 

K&#£ft-c r f vx.7-9 zmm tx mrietb^ini 
«st=«M-ri»«i: o izmemM^mfflw-rmw^ftt 
zmmLtzztizfoh. 

[0 0 2 2] z<nm3<nmiiz£tw:. t-xf^-fb* 

K, T F kxf- * £ A* L^Bufei^ i-'x ^Sf t Hutetti 

»j*Sft» *IKl's'*X*StcA^3ftfcTFUX7 r -* 

t'-C'-e f - x -y 9 ft - 3&*T S ft . 
[0023] »4<056W<^»aii, miVis^<r>m: 
nMt U BUietH^HIS&watrmflSkL. n>m^ 

£ftT l^ft m2f«0T F UXf-^ £8iR LT MISMtR# 
SCaj^-rftdkSrJWaiklHI^ijjEL. (n-mk)£ 
m(:^-)it«f, SOW (n-mk) M<0msll'isX?l,Z 
«#3ftT^S (n-mk)*«7HW-^^M 
L T b9 f diSUR^-IS jMJJtj^ ft SI 2 *>»iR#a£Rttfc £ 
fctc&ft. 

[0024] ^colS4<?)»BJ{Cj;il{±', fljitf. buEI^ 
:>'X?c7)ijc£8ffli: U mieai^0lfS^^3fli:-r 

fto i-^siniBfc:, 3fflcofrierFPxi^^^fc« 

#$ft-CHft 3*^7 31!<7>iii7JlHl8&K 
IsiMU 3ffl«0fcli7JtyA^JK>,til-f. 3S2EI@fc:. m 
OcOSIiOHulST FU-Xl^i/X^{Cffi#:$ixTf>ft 3* 
OTFUXr-^SfflOffiTJt'V'^flXOavr. .Ift 
izX"). WOWTVUAT-fWmt (S-3X6) = 
2^:3:9. 2S3T'&ftfc#>. ZOWt. 0 W 2 *C0T F U- 

A7J tr y^SMcit^T ffi7J C vv&L<tt1fi&ti:\ >f&t 
4> . R r# Jc r F F- x r- ? £ ttlgtB^J f > ** <b JR 0 ttJ-t 

[ 0 0 2 5 ] §5 5 <7)fm<m WM . ttffiAa ? o y ? K 
mm L X A7J 3 >- F o-;k5*- *S¥ 5- ft U >'X * 



tee-t ft ^ * 'j ® ?s t . Bute ^ ^ ^pjc*# $ ix^ 3 
T-f(o^^fi^ir£misiLxmiiiiJ}\s\®mznm 

•f&aSR&fSkb. fxht-HB$t:. ffiest(?#g^fr 
K U i'** * § ft T 4 3 v h a -yp r - * £ » 

tR lt sneaj*ni»K«ja-t ft <t 3 tci!riestR#as:©j 

[0026] Zcr>m5?)%PMz£tll£, xXht-h"B# 

iz. 3yhv-jv7-ip£At)LKmzi'i;x?mtm 

Lt««?ii. Buiei--v J x^Sf(cA^$ftJt;3yho- 
)Vt-9 Zmi^xZ-fr LXW&itiJjV L 

[0027] S56^Bjc7)#^«, IfliBU^X^^RS: 
niiU B9iE{B*[ll»<^R*m«4:L. n>m<7)i§ 

$^x-C Uft m*<7)n v F o-;^'-^ £ iiiR LTMBS 
tR¥S(cm^ft^i:5-|l«^k|5JM0)St. (n-m 
k) Smfcio^. ^OcO (n-mk) fflOflieU-v 1 
X^(c«#$tLTV->ft ( n-mk ) 2k«03y ha-;Pr 

LTfiies^a^ai-rftm2 
[0028] z<om6<?>%ffliz£tnx^ mi-&. mrieu- 

ft. ^-TSUlHlBk:. 3fflc7)mf|S3yhD-yH/v>x^ 
ft T V ^ ft 3 *<7) 3yhn -;Ut - ^ ^ 3 (l^ffi 

SD^3fflOHUlE3yFD-/H-^X^tC«ff$ 

ftT V ^ ft 3 *C03 ^ F n —fVf— 9^3m<OiHtlfy^ 
^IXOiU-f. CfttciO. 89?)3>-bn-;Ur-:?(7) 
»(8-3x6) = 2t5rf), 2S3T'J>ft^. ^ 
com 0<O2 > F n-zUr'- ^ & 2 flu^as^i f>*> 
^.BXDHi-r. -fttci 0, Aflt^&tob^Taj^jtf 
v<rm<rytift'}?t!: \^&x%> . P3»tc3 >- f o-^f- 
^*E»aj*t>*»4>K0ffi-*-i k^T§ ft . 
[ 0 0 2 9 ] £3 7 COftPJ&mmt . ?hgPA* ^ a y ^ (c 
ISIii LT A* $ ftfc T F X t - ^ £ ft 1 co V 

3<0l/^m, H«A*?a-y^fc:H«BUTA^$ 

ft^r-^sru-7-< bmiz&&-r&m2(oisisx?m 
t % mmxf) xm%. $ ft^«©f t r- * 
s-ieis-r ft > * u mis t . r- ^ sr^caj^j-r ft aj+i 

E8SPi: . m& ^X-h7-9 SrMie^ t U miHc£tt 

-rft H?t-jB«^-rft r-^ u i/A?mt . buIes? i so 

U t »S S ft 7* F UX r- ^ 1 191 28 3^1/ 

>-'X ft^r T F U-X x- 9 & tiM L . ^ <7)^: 

Tsgv^i. U^ft^-fcb y Ffl-^£f6£-f ft 

*d«*S k - b9I28 1 co u >-'x ^ $ ft?t r F U 
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LTfrteaj*ss&t=iKai-r.s» «t a tcmfie^2^jM^#s 
t mz , friem i cos^a*wf - 9 u 

6 i: . BuifiSI 2 ff)MiR^m^comfdim%i» 1 coaiR 

ffifiE»2<oaBK¥a* t i(riEfB 1 os^e^tB^f 

S-jMiR LT Buteai^lHlSISPtclKM-f J: a izm^m 2 cr> 

mi^mmm- ztmz, mm 1 ^mtK^mmu 
&\<7>u~;x9mzm£znizT\ i \sXT : -9ZWRL 
xmm2<vmm&mz\&h-t& x ? viwm 1 coa#: 

SWW^Sfc SrftfllL*:.! t fcrfc*. 
[0 0 30] Z(DM7<7)milZjitil,£, rXF^E-Ffcl 

ya>^*ftLTxX?-&fc'T*<0«2:?-x y?f S 

[00 3 1 ] *8<oaMH<0«f««, »HIAWD7?C 

4<0U^m. nSPA*^a-y^t|^«HLTA*$ 

o -y ? (c|B|Sfl LT A^J § iXJt 3 > h u-jUt-9 £ 
f*ff5 3<Ol'^^»4:, frieASjTHUXf-^Tfi 

^nrnzm^-t^ta^mmmt, s&&*A:fc-r-*£ 

T — 9 iz mm 4tf)Uy^^StCft#Silt7Kl/^f 

t y h ft^$ris^-rsfj^#si: . mm 1 

WKft # S tltz TYUX -f- 9 . mm 3 co u 9 1¥ 
t $ it/t n V h n-/U-f - ? . XtiluTieig 2 eo F- y 
X * 8P iz ffcf? $ /XTt f - ? co v yftdj^o £ atfl L T iti 

^•t* ss i coa«?*st . wie^ * 'j nn&tietts *tfc 
B!rie^2coatK#^'HufE^* 



ti&t&x iizmm2ev§m^&zfflwthtmz. 
mm i cr>mtR^mmiT-9 u^^»tc»#sfi 

t- mm i coasts £ n w t &o . * coi^ iz mums, 
^mzx ob 7 hft-^*«^tt^> t . Huie^2coatR 
^^•-eco^ttfif^ i coanmaoai}) r-^sra 
tr Meaj^ E»»»3Raj-r4 i d tcmrie^ 2 coatR 
u fx h Fs#, mm 2 nmi&wfi 
mm 1 tfoa»?*aoaj*T-^ ^atR LTiuffiai^iii 

g5l¥(clKi*-ri» J: 5 t=15iE*2 «a«#K£ll«!W4 1 

*c. Mte^ 1 comtR^mmtm 1 coi^ ^ptc^ 

IfZtifzT F l/Xf- ^ . XJiBuKSS 3 cou ^ ^Sf 
K^^ix^av-Fo-^f'-^cov ^"Tix*^-^ * a^ L 

xmm2 nwsiz-mz&ii-th x o \,zmm. 1 cdmm 

[0032] Cl«SS80»H^fc:J:*Uf, fXh^-KSf 
tc. TFU-Xr-^^A^L-^lcObi/'x^S, X(i 
3 y h o-;Ur-^ $r A^l UfcSf 301-- ^Sfco— * 

mizAJlZtiteT F . XttrJ y F 

^-^h'-C'-ecoffiSrf-i -y ^-tS . L*»<> . 

taiw: tca#?#a* t" i mat s sas**=sr v ^ a , a» 

[0033] m9co^Bgco!»m«. iMfflWMWc, ^hSP 
A* ^ o -y ^ (c ISIXB L X A^J $ T F r - ^ £ & 

ff-rsmcoL-v^pi:, ii^f^K-m, 

SPA^JxX F o y 9 lzmmLXAJj2ti*i7 i -9£m 

ft-t&m2<oi'i;x9mt. mm2<nwx9^^ 
v TMz&mLx*<7)mfT-9 ^nmizm^tattiit> 
»2»fxht-w, Miemicou^^p 
izmt-ztitzT yuxt-9 % mm 2 co u s?* ^ p k 

9^mita^mzx vftrnzmmzmx-iH-tz t izh 

[0034] .1 CD3I9 CDftWlZ iWf, , A^Jr 

-^co-b^y hT-yre^O, ^-/L- F^Sr^X F-fSm 
2c0x^h ; &-FB$, ^lcoU^'X ^ f¥tc»# $ tltcX 
F Wf-^ S:^ 2<n\si?X9mzm.vk Lxvm L 
fctft . IS 2 CO U 9 ft £ i"J TMZ f - x - Vtt(C«?V % 
T. # U ^'X ^ tc A^J T F Wf- ^ «r MfC 

HUieS 1 CO F- ^ 9mzXti ^fvtzTY-VXir-9^m. 

mta,-^ f >*^s?^atj lt-t^ ? -&£X'*(?>m& + x 

[ 0 0 3 5 ] jg 1 0co&BBco#t8«, iiJIttttfWfc:. 9V 
SCA^J ^ d y 9 izmm LXK'h $ fife n y h a-;Ur- 
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mi is y TMzmm tx znm-ir—? s-m#t=K*ai 

sam^mzz vm&&2<n\s>jx?mz$R&ztitt 
>w -ji-T- 9 * mna^mz x o nmzmmzm 

[00 36] z<r>mi o^m^zxrui , wit*, atj 

Atj n y b n-ji-T-? *m2<r)\s iSx ?mzm£ t T 

mtLfz&. mi^u^x^m^^'jTMz^-^-y^ 

lz jgv >T\ #l- ^ 9 iz&ftZtitzAJ) 3 v h n-;u-f 
-)\rf- ?Z\mtii?>Vyfrb%iZ.iiiLX ; rA?-%b' 

x-zomz+x. <y?-r&zb a*T# s . 

[00 37] 

<t>s& i nmncommzfrs ttz /d y ? ht* & . 

T\*l'XVyfrtyXj}2tL&T\t]sXT-?cr>7-Xht: 
'fiomx°b&. THU^SrA^-tinfflcOA^EIKl 

t y 0SS2 fc-r- 9 £ifJ7J-f * mflloiiJ flEI» 3 
3ivcvv&. A*E»l{£X*yiiI»2*ifEW-.6 J ''<.X 

A^SSSKi. rKU^WllW* K 1 1 . x-ft^v 
?t i 2atxrKuxi/yx^ 1 3frL>&w. ^ym 

B2lif3-^-2L ^ ; E l j37-22SI/-feyX7 
yT2 3frt>m*), HiJ)®fo3l,iAl)ZM1RLXW*)&i 
i4?^fri/^f3 1 , iHDUzSZ.9 3 22atXA£iJ7J 
A-7K3 3Ki-)-CV^. Jgfc:. ffi7JHII^3c7)V^f- 
ri/?t3 l<9AflSttS:W9tft*SfM1MI^*ffe±"f 

[0038] mz^mmmmmm^mm-r^ , mm 

A7JT Y\sX*mtthTY\>s\\/\/X? 1 3F*lS0t7)T 
H f - ? *•> V. 4 £}I t -C tfJTJ TO 3 tcEScJf Af 
§ C fc lc «fc o TJ'I-SPIC tBjJ-T £ X o K L T i^S . 
[ 0 0 3 9 ] HP*>, H«085li'l7 K 6 £j!tTH:^ 
$ v Wgpcof x ? 4> 3 v y H # ATJ $ ti h 
t. *JWff#£fl£LT. mjj\s\3&3co-?>i^-?'\s7y- 

3 1 C0A7J ft* 4 IIMCtJJ •) »£ 4 . 
[0040] A*E»l<0^.y F 1 IfrhKftZIXtzT 
Kl/^(i7Hl/^ 7 7 7 1 2^ILt7h'UXby^. 



?1 3fcft#$;h.4. lEfAh^-Kl^CIJ. 7H1/ 
xu~Jx9 l 3tc»#Sitfc7HU^4R*aj$ii, 
X4. 7^f7U?t 3 1 £fiot\ ai7JUi/X^3 2 
£«#£ft..g>. C:0&#£ftfcTKU*a i AaiTJy'<y K 

^t'tcA7)$ni». 

[004 1 ] *HSic7)^ffi(w«fcixJf. tti7JHISS3«A7J 

mz-7ju^ru^^r3 i£Rit* x^h 

*-FfcSlvttt. ilJlt<0> j e'J3T2 23&»/5><?53t*a 

L/r— *<z)tt9C T Ki/^i/x'x^ l 3n<r>TY\s?- 
•^it3&<-C&&3t». 7KWI/^? 1 3KA7j£tl 

[0042] ^iXtCjrO. tS s t HfiO^x hlcfev> 

mm^mmtz z t &x-% . h m^t *miz®m 

fc-f&ZbtfX'Z-h. zcotzib. v-Ahlzfrfr&axh 

-y 9X°% &CDX\ 7-X b&$kcotmft£fo±.Z 
■£Z>ZttfX'%&. ZZX\ TFUXVyeO^mZn 

^IfifgtBTJ b">-*^K 0 ttJ LT f- x -y 7 ^* i i: *«T 
S» laiK^LJtflUSTWJKTSi. L^L, n>mc7) 

JS-g-, mnizm^mtuft^zm^x . m^<r>rvux 

T— ^<73f-x-y^S:tfV\ -eof^. ( n - m ) *c7)ttj^l 
3ffiH^fflV^7\ (n-m) *«7HUXf-Wi7 

[0043]^. v;pf-rix^-9-3 i zfflwrhmwm 

K 5 tif - y r<ort«t * o T t> . ft&lz h ~> X i> J: v \ 

^ tco v %T t ffiKffi* b* y *>4>K D ttS-t - 1 **f # . IB) 
[ 0 0 4 4 ] 02t4. *f&BjO^zS(*cfetl^fflc0^2<7) 

m&v>j&m&ff;Lfzy'z!";7fflx*fo& l , fit. nc^ 
t*:ss i ommmmt m—mizim— %&em\>\ a. 

o. ^tfO^Sr^B^-rs. ^Wi. A7JEli?gl tas 
7JESB35^*yfIlK25raiHltrm-r&y^4fc^ 
;^7"U-^-9-l 4* { lf ASftT^S. CCOV/Wf-ru^ 
■9-1 4timfflCDT Kl/Xl/y^^ 1 3<7)4><7) n*c7)T K 
U^-f-^SrKiS-rtfflSmfc, 2g*)<D ( m- n ) fflcr) 
7Hl/Al/i/^^ 1 3«7)4"<y) (m- n ) ajscOT Hl^^x 
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-^^«gjM-f--SgSS (m-n) tm^-ftlfi^-JiZmffi 

t&ftil>v>T. z^^mtummmmstzx^xn 
btih . mcoffimi±.ii ucss i wn^^h mmx- 
<£>•& . 

[0045] iX^*ll)!ific7)B®<^l&^tCO^TiiBB-r 
•i.. f-AF£fr?l$, Il^ft&^^TX?-^' 
- y F 6 £il LTSI 1 coa-?y K^MtfUISS 5 tcA 
;fj£i7.*>i, $iJffli0S85{im*lHlSI3cov;^r^^-9- 
3 l£^.X4fll(;:«9$;iT, ^S£xXF*-F(ct 
X Y^X"7)V^-V°V9^r\ 4£m{fi7) 

[0 046] -e«f&, Biriemii^rK^xi/i/x^ i 3 

m^cOT F l^X r-? £ixT , ^ * 
XA^ -?>V^?\s9*r\A, 3l5:I-5t, mfflcOJtS^ 
U^^3 2tCffi#3iX. m»AtliAA 7 F3 3S:I 

[ 0 0 4 7 ] <5Ctc. mZTX?-%£frt>^-y F 7 Srffl 

liv/Wl/?tl4j ( n-m) #<9T-?£l£jM-f 
§gSS (n-m) WfcflJOSUS. (n 
-m) flgcOTF^XW-^X^ 1 3lC«#$il7t (n- 
m) #<^rFl^T-:?#^£iJ£*t, W4, vyUf- 
ri/^tl4. 3UIoT, ( n-m) 11(7)^1/^' 
X?3 2Cf£#$il, (n-m) fflcDAiii^ y F'3 3 

^iiLT (n-m) aoaj^e^^jRoajs^s. 

[0048] **JficOJg@.(C iixtr. r F L-XA^I tf> 
n M t liiti f > m fflcDM^** n>mtJ>oti), PJit K 

n *«oT f wf-^fi 7^Jfi?;t tf-et -i. . 

[0049] t Z ±E<7)|8»«»IBT1i. n > 2 
m«H§£K#J6l/0*3rn. £<0J:3$:*£li, tiff Em 

^2rIft^atJLT, V/I^-7V?-tl4, 3 15: 

MoT, mfiC0tc^)lxv ; X^3 2(Cffi# : L^, mflcO 
AtfJ^y F 3 3 £ilLT m fl<7)jij^ t >-*^K 9 tfj-f 
U^kHI^OjlLT^K -fflicj: "? , (n-mk) 
SmK&ofcB*, »9<7J (n-mk) MCDmBUi' X9 
1 3(Cft#$il-CV>l> (n-mk)*^7h'W-^ 
S-a*ajL"C. '*X4, 7/l-f71/;t 1 4. 3 1 £il 
ot, mfflcoaS*U'^^3 2fc:»ffLJta. mffltfOA 
aj^J/N' y F3 SSraLTmlicOttJ^trvA^KDtiS-rJ: 

[00 50] ft. vyL-f-rUi?-^- 1 4,31 *Wffl?h 

m»Wk 5 (if- v rotate* o r t , *\-mz$> ->xi> 

cfc^\ X. 7 KWPy'x; 1 3S 3y ho-;H/y^. 
9 iz^ £ . Z CO 3 y h o— yuu i?x 9 iz 3 y F d— /V-f 
- ^ * A* -f * ^BStlcf , 3 V F u—)V\s : JX90 
mtf& tit ^ L . ±fc t R««0«|lR 



#IR o ta-t Z t tfX'% . |3ia<0S(»m$rt#S i i * { T'^ 

[005 1 ]I3«, *%"B<OiNI«EiE«SSS<?5»3<0 
*tti^}B**Lfc^u>y^HT*4. fit, milzin 

Ltim i commnrnm t m-%Mzim-tt^zm*> * , a 

[0 0 52] *m& : r-?\'i?X?9t: : £L, ICOf- 

^ >>x ^ 9 i*i<7)f - 9 * ta^j lass 3 c a^j -r 

&?t»<7)lx^7-f ym<r>TYVX\sisX9 1 0 0*iTF 
ix, 7h>Xl/i/'X^13t7HUXl/yX^100f) 

v>-r^i*>c?)rF^xf-^^3MtRL'rT r 3-^'2 iat^ 
^xAiz&lrf&^^j-TXsivi OitfmirhKX^ 
4. H(-, f-^at— Uy^6lhK-h"r*Jfe«>i:, 
TXh&ftzTFlsXUi;^ 1 3rtorFUXf-'-^Sr 
itl^j HISS 3 (ciSSfta-r & ^« 4 t SJ * ESS 3 £ «£W 
I) tHsfyco-7JU^-y V9+t\Aif> *X 1 0 (cif A § ilT V ^ 
6. ffi^fi£(i±HL^mi^H)fS^©fc|5|^-C-ft 

[0053] mzxmmn&mnmmz^xmmt 

h. Vi>X9\3frhlfch : &tlhTV\'XT : —9\&-?tV 
^?\s9*r 1 0 Uz£~oXmSlZtl, ^t | j372 2<0 
■fe;HW?fcfflv^^4. vw-rui'tl 0 Hi'J-F 

F5-f FlCi^^^U 372 2'\<0g£&* (B9C0+f- 
•^7;K3)) (Cfc^T, U>-'X^1 0 0t«#8*lTV^* 

rFvxtcr-^^vx^gtc^ff^fL-c^ST-^* 4 

[0 0 54]<^CC, r— * 3 t-w FfcO 

v^a^s, v;uf-rixx*ifi 4«s?(cx- 

9Ui/X9 9miz®*)1§i>'>X^hi>(r>t-$-h. 'J 
372 2Mi*t^W, f-^l/y^^9CSot 
v> § r '- ^ <r> 0 - F S -> , t — 9\/i/X9 9|*i 
Or-^$raj^lHlS83(ci5j||-r-?.7tWc±ia^ > x l o*« 

[00 5 5] A^TFlxXCOf-x'/^S-mv U-^'X^ 
1 3^A^TFl/X-r-^ t U^'X^ 1 0 0t7)ft#2.^ 
T FF-Xfc#-gcL.7t^(c(i, ^co~mtmzX D , 
vyl^-ru-?-? 3 l^A^A : $WIfi]K5(CJ; 0"7;Uf-7° 
U-^lfl 4fltCflJi?^ibO, ^t'J 372 7.frh<nm?*- 
tH L t - * fc (t 0 . f-^l^y'x?9tof-^ s-x 
1 0 S: ® L T iH-Jj E1SS 3 {cIejI $ tl b . 

[0056] *OTJ4±IEt - ?3b-Uy >-<W;tf- F 
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±EL/c^Uf-ru^^l 4#1£HT&*K Jicov/U?- 
ri^^l4£$Jffl[I]i$5tJ:9ffl9&;tl>£fcT\ A 
1tfm\<r>TYVA\si?x? 1 3d (v^4dl) t . r 
-?l^;*?9{ffl££W9#^iX&ioC&-?T^ 
4. ft. f&3£?--?><t die. -fXM$. DVI-TXsWl 
0 \\X7Y\sXVls*9 1 3M£a»?'t4J:3fc:$J l 5ai 

[00 57] ^illCj; 9 , f^ht- h*B$Tti, 
ftSrV ^mcOr-X ? & b'fr$> > * v H 6 £ S LT 3 V >- H 
jMWWIIII*5fc:A:»j3;h.4i: . $OTE]S85t±-?;Hf-TU 
?^3 l(7)AA5:?^fri/^tl 411 (^Ul 0i) 

-WO^x. WcvA-f-TV^tM 0 1 SrTKUXl^'x 
^lSfflfcflJOiM.*. -e^ft- TFl^l^'X? 1 3 

ni0 1^«4, 7;H-ri/?tl4> 3 1 

2tfil#S<l4. ;«S»Sil/lTH 
l/X^AffiTj^y H3 3*>^aj*tf^ (0S^~f ) fc:* 
if£$;ft7t^<0TX:?-&^eA:fi£*LS. 
[00 58] -Icoifrg-. TH ^-r-^*iS»ai*igB 

±§lK , T - * * 'J 3 T 2 2 A» & K*aj $ ixT V > h 

[0059] ^mtmmmzitin. as, y nr 
* y 372 27^cof^mucit / <T. bshiwjssis*** 

l><9T\ fci&'N'X 1 Ofciv^f-TV^ir 1 4 ^jIJdLT 
(c , THl/Xf-^ fcfiJSaj 7J b 9 it}-*" £ b tfi 

saw 4 £ t & < . in 1 l*:* 1 commmm t n 

[ 0 0 6 0 ] H4 (i. *%BJi04 i 5S(*iee^Sc0^4 CO 
SISSc0ff^.$r^L?t7'D .y^(lT'$>l.. flU HI 3^ 

Lt^mscommmmb m-mzum-tt^zmi \ k 

coffin , A"J]3> h o— /Vr— ^ 2- fiDf-f 4 3>- l-o- 
/H/^^15 3^tl» 1 flcOA^JdlSgl 5 2r*TU 
-y 1 4 {3MW®i& 5 tfMHfflltC J: 0 . 7K1/ 
XU-JAy- 1 ScottJTKffl (IMeJiTyHT-ru?^! 0 



lcOtb^M) . T-^^^x^9cof±5^Wcini.Tn>- 
hD-;H/y^^ l 5 ScOtB^fffl^iMtKLT. >«i 6 
S-iMtRT^ I. J: o o T VV5> . fficottfiJcJiH 3 ic^ L 
^ScoHSfico^fclHlttT'. x-^3-b-U>-^^ 
W-Y-t&ZbtfX'£&. 

[0061] mz^mm<mm<Dmmz'o^xmmt 

4. tS. tHOfAht-m. n-j YSiPhWtm 
S85(cA^^*t4a-7>h'(cJ:'5. v/l^-TW^i 4 
tfnxx bZ&IR-fb X otzWomh&b, «»Kl 5 
1H^'77t 1 5 2$rjibT3>ho— /H/i/x 
^1 5 3(c«#§ixTV>-I.A^3yho-yl'T'-^S-^ 0 
X16, -?^f7Wtl4. 3 1 S-ilLT. jttgtli^ 

[0062] 2^HSficO^®tc i^(f , =7 > h o-;Uff^- 

\,z^xi>&^v>frhmm , o&-tzb<,z£y) h 3y 

hD-;H/y'x^ 1 SlcATJ^tt^rjyho-^r-^ 
$:ittgtc?il2-f-g>£i:* i 'T'#4„ Z<7)fz&>. tS, tH 
co-rX Heist ->T s fx7?UciuyhD-/P(7)^ 

^0. -rx M*ia^«K»IIWt;T# . X^co^xh^ 
mkthZbtfXZhb^z. TXhcoft^tt^|6]±$ 

[0063] ^. ?;l-f71/^t 14.31 &fflW?Z> 

mm\Bim5iti--vyc?>f*imz$>~>xi>. n-mzh^xh 

[ 0 0 6 4 ] 05fi. *||HHO¥*f«E1KIB^SS50 

T-^S:A*f •&nR0V'Cy H5 It. fx-yfty 
UT/l'fcftRSii, ^-y H5 1 *^A*$it^T Hl^X 
T-^SrKOatf^cOB/S-tr/l' (b-i^X^) 

[OO65]06(±ll5co a^fiOt£^:P«B0Tft S . ^ 
•y K5 lfcA*yN*y7r5 3^LTA^J^^X^54 
tfWsi^tlhbMZ, B/S (Boundary scan cell) -fe 

;U5 2* { v;Uf-rL'^-t 5 5<D—Jjcr>Ajj£-ftLXl&%i 
ZtlX^Z. 7^f71/?t5 5coffl!^rcoA*W±A* 
l/v ! X^5 4coai^ffl!l^Jg^$ixTV>4. jg(c. -r^f- 

T-i^^-tcoA^fl] "9 » i *««wr s*j«ig» 5 6 a*f&(t 

[0066] mz^mmcomm^mz-o^xim-r 
s. TXhrnMrimmnub-innmbLx , 

B/S-fe/U52SrfflV>^7 1 XMHlSS2r^«L-TV>4. d 
cOr-Xhti. f-v7"5r*- KKjQ5L!tlRO*eyo« 
I45rffill2-r4^(c. -fx h^- K(Cfc^T«-b'>--^c0 
ATJ-f— ^Sr . #A7J b'xWclS^t^ix^fflcOB/S 
2tD?{mi»lx^^tcK , yj2 ! rt4J; atL. -e 
cO^-bv-CO B/S -feyU 5 2 f - x - y*^(C >- 'J 
L. f-x-VCO— JS (TDO) **<aB/S-fc/U5 2l*lT 

[0067] JdfETX HT'ti. ?;Wl/?D-5 5JiA 
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7jX-y 7 r 5 3 (Otti^WSrMtRf 4 <fc 5 CSHMilK 5 IZ 
J:"?flJ0»*>-5TV^6. < r*U;:J: , 3. a' 7 K5 1*^A 
^$*t?tr-^«B/S-feyU5 2AjR , ?aSitS. 

izm* ft £ ft . & ATI fcf y tclE L l ^A77 T V » I) 
co*H2# { ff*>ix?>. 

[0068]<J:(:tS. tHCOx7F*:-FB$T'Ji. ?h 

5 #A7j u ^ * 5 4 <oaj* Ms-a*?r & «t 3 tew 9 & 

[00 6 9] x-y H5 lKA^'77r 5 3£jtLT 
7Fl^XT-;?#A7J§ft. A^Jl/^^(c5 4t«# 
-e<0$. d^A^l^^'X^5 4^A > l?ier FU 
^r-^SrSS^ajt. *ix*-?)VJ-7°\s7*r5 5*mL 

[00 7 0] ^<Of£. B/Sfi-yj^Mtfflt 

T, 7FUXU;/;*?54tClX9&£ft£7Fl';*T- 

TFUXf-^ **# ATI b" y flWC I L < A* 3 ftT V 14 

[0071] *mm<mm\<z xtm. #A^b>*^r 

F UX U VX 9 5 4 £A7J Lfc7KI/^f-?^B/S 

[0072]^, ±iZm5<omt&cr>BBX\ F 5 1 
3 y F o-^f-'-? £ ATJ-tilfcf. 3 > F o—A'T 
- ? (c o v B / S f- x - y Sr 7 F L T nfijMR leffi 

4. 

[00 7 3] 

[SMH03**] W±lfiffl^BHL^J;3tc. SSI , » 
3. fil4. *9«IS^^#£tt&BfcJ:*iHr, 7* F 
l/X ^7. ? t¥ £ m 0 a * tut t - ? & T F u 7.45 iciS 
fgCIIfST^SCOT-. tS. tHi^f^Hys^T. f 

£g£^0£^'£r to. -r7.FB#fi]&U'*c03 

tOUIC J: -9 1 . 7* F UXf-f #IE t ^*^^$r^S!lf 
■g><OT'Sr< , T FUXr-^coflSrlltgf-x y^T'^i. 
cOT\ 7\XFfeBU9lSJatt£ffl±3tfS 4. 
[00 74] Jii2. 3iS5. 3S6. ^1 0 cO?&HJjfiO¥#ft 

Semitic J: *it£. 3>ho-;H/^^gt;iR>)M 
ilitr-^SriliS^Silgt'l'Sco-C'. tS, tHco-fT. 

S&t-*- ? t= i tf*SA ; ^r < £ S . r7. F tiff® 



R.V*coaxh&i<Mt ! znm-t&zktif : X'£&. itc. 

cnmz J: -> T . 3 y F o-^r- ? #1 t t ^ 

BJSf-x-y^-e^OT. f-^M*«OfSStt*rtJ:S 

[00751 17. m80^HJC7)^«cieii^S£J:^ 
$>l»^-< Sy^-CKOa^cTFU-^r-^^r. > 

X\ F5^ F€r*l:LT. '7@S^vcOS# 

t-$r^^tt-f2.^t^<^v, U*»t, -HJcOt-7. 
Ft'. TVVXmz. TY-VXT-9<7m r ) : 2&<?>lEM. 
Z~smx'* h<?>X\ T FU^tyfttCt S. tHcOV- 
y £0^73 tiv? **T § . #T F l^7x«£8ij« IC t 

RX/Z(Dax F $r^l§{cffl«-r4 t S . 
[0ta«O®#=Sr^3 

7jkbt:7<a-y7mX't>&<, 

[02] *«BH<?5i|m«ciE«9gB<0* 2 oXIfe^BBtr 

^L7t7*D-y^0t:'J)4. 

[03 ] *miw^im®&W(?>m3<7)mm<7)Mm& 
^Ltzy^-v9mx'ht. 

mil *mi<?>^tmmmcot&4<7>mm<?)Bm$: 

[05] *%,wco*mmmmwcom 5 commcoBm* 

[ 0 6 ] 0 5 co a &<otfckm mmx'h & . 

[07] mmm* t y rtt«ui^ $ *u> * •/ f r •/ r 

t *-/!/ F'^HSSr StBWS Af-v - F T'$> 4 . 

[08] mwm^t'jiztuf&isj h?4 hmmmw 
i-&?'(^v-hX'h&. 
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